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(57) ABSTRACT

A method for producing a joining connection between a joint
housing and at least one connection component including;:
providing a blank for the fabrication of the joint housing,
and providing a connection component with a joint recep-
tacle inserting the blank into the joint receptacle of the
connection component and producing the joint housing

through forming by cold extrusion of the mserted blank. An
undercut positive-engagement joining connection 1s gener-
ated between the joint housing and the connection compo-
nent during the cold extrusion process through transverse
extrusion and/or upsetting. A chassis component has a
structural component part with at least one joint receptacle
formed as orifice and a joint housing for a joint device,
which joint housing 1s 1nserted into this joint receptacle and
fastened to the structural component part.

9 Claims, 2 Drawing Sheets
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METHOD FOR PRODUCING A JOINT
CONNECTION BETWEEN A JOINT
HOUSING AND A CONNECTION
COMPONENT AND SUSPENSION
COMPONENT AND CHASSIS PRODUCED
ACCORDING TO THE METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention 1s directed to a method for producing a
joimng connection between a joint housing, particularly a
ball joint housing, and at least one connection component
and a chassis component for a motor vehicle that has at least
one joint device, particularly a ball joint device, or at least
one joint housing, particularly a ball joint housing.

2. Description of the Related Art

A method for producing a chassis component having a
ball joint integrated in a structural component part 1s
described in DE 10 2010 043 038 Al. First, the structural
component part and the ball joint are produced indepen-
dently of one another. The structural component part has a
joint receptacle formed as an orifice, and the ball joint
comprises a joint cartridge serving as joint housing and a
ball stud rotatably and swivelably mounted therein. The ball
joint 1s then inserted 1nto the joint receptacle and the joint
cartridge of the ball joint 1s welded to the structural com-
ponent by laser beam welding. In a variant of the method,
only the joint cartridge 1s mitially fixedly connected to the
structural component part and only subsequently assembled
to form a joint.

DE 10 2004 031 494 A1l describes the fastening of a ball
joint device to a chassis element of a motor vehicle 1n which
an annular housing surrounding the ball element (ball stud)
1s press-litted to the chassis element by means of press-
fitting tools.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide an improved
method for producing a joining connection between a joint
housing, particularly a ball joint housing, and at least one
connection component.

A method according to one embodiment of the invention
includes the following steps: providing a blank for the
tabrication of the joint housing; providing the connection
component that has (at least) one joint receptacle formed as
an orifice; inserting the blank 1nto the joint receptacle of the
connection component; and producing the joint housing by
cold extrusion of the inserted blank, wherein an undercut
positive-engagement joining connection 1s generated or
formed between the joint housing and the connection com-
ponent during the cold extrusion process through transverse
extrusion and/or upsetting of the blank or blank material.

Cold extrusion 1s the selective forming of a cold blank
within a shape-imparting die or cavity, wherein the material
flows under the force of at least one punch. Transverse
extrusion 1s a material flow occurring transverse to the
operative direction of the punch, for which high punch
forces are generally required. Upsetting 1s a localized cross-
sectional enlargement, transverse to the operative direction
of the punch of the blank or workpiece, which cross-
sectional enlargement does not take place freely but rather 1n
a defined manner within the die through a reduction in length
in operative direction of the punch.

The blank 1s a cold extrusion slug formed of a metal
material, particularly a steel material or aluminum material.
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It 1s preferably a turned part or forging, which can have a
rotationally symmetrical shape. The blank can have an 1nitial
shape based on the shape of the joint receptacle to be
produced. During the cold extrusion process, the blank 1s
formed 1nto the joint housing, particularly a cartridge-like
ball joint housing. An mner geometry and an outer geometry
are generated by the cold extrusion. In particular, the cold
extrusion 1s carried out 1n one step, 1.e., 1t 1s a one-step cold
extrusion process, although a multistep cold extrusion or
multistep cold extrusion process 1s also possible. In a
multistep cold extrusion, the insertion of the blank 1s pref-
erably carried out before the first forming step. The joint
housing can receive a joint stud, particularly a ball stud, in
a known manner and therefore has a shape-corresponding
inner geometry, 1.€., an inner geometry corresponding to the
shape of the joint stud or ball stud. This mner geometry 1s
first generated during the cold extrusion and, in particular,
needs no finishing, i.e., the inner geometry of the joint
housing generated by the cold extrusion i1s preferably a
finished 1mner geometry or final 1nner geometry. The same
applies 1n an analogous manner to the outer geometry of the
joint housing. A hollow body, which i1s open at both of its
axial ends and forms the joint housing i1s preferably gener-
ated 1n the cold extrusion. After insertion of the joint stud,
the joint housing can be closed 1 a known manner.

The connection component 1s the component part to
which the joint housing to be manufactured 1s fastened.
Accordingly, the connection component serves as a support
part for the joint device. This connection component has a
joint receptacle formed as an orifice, €.g., as a passage or
through-bore, 1n which the joint housing fits (as 1s known,
e.g., from DE 10 2010 043 038 Al). The connection
component 1s preferably formed of a metal material, par-
ticularly a steel material or aluminum matenal. In particular,
it 1s a casting, forging or sheet-metal part. The connection
component can also be formed of a plastics material or
plastics composite materal.

A method according to one embodiment of the mnvention
provides that an undercut positive-engagement joining con-
nection between the joint housing and the connection com-
ponent 1s generated already directly 1n or during the forming
fabrication of the joint housing by cold extrusion of the
blank. The joint housing and the joining connection to the
connection component are generated simultaneously, so to
speak; that 1s, within the cold extrusion process for produc-
ing the joint housing, this joint housing 1s simultaneously
connected to the connection component 1n such a way that
an undercut positive-engagement, or particularly also iric-
tional-engagement, joining connection 1s formed between
these two structural component parts. As a result of the
generated undercut positive-engagement joining connection,
the joint housing 1s rigidly and inseparably held or fixed in
the joint receptacle of the connection component. This
prevents loosening and/or disengagement or detachment of
the joint housing 1n axial direction or longitudinal direction
the axial direction or longitudinal direction usually corre-
sponds to the nsertion axis of the blank and pretferably also
in transverse direction or radial direction, which usually
extends perpendicular to the longitudinal direction. Accord-
ingly, a positive-engagement and Irictional-engagement
joining connection 1s preferably generated 1n both longitu-
dinal direction and transverse direction.

Undercut denotes a positive-engagement and Irictional-
engagement connection between the joint housing and the
connection component. This undercut connection 1s prefer-
ably generated by cold forming such that material of the
joint housing displaced during the cold forming accumulates
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at an annular collar surrounding the orifice of the joint
receptacle of the connection component and so that a
positive-engagement and Irictional-engagement connection
results around the nnm of the orifice.

The undercut positive-engagement joining connection
between the joint housing and the connection component
can be generated economically without an additional work
step and without additional joining elements. For this pur-
pose, the blank and the connection component are preferably
brought together in a suitable manner; for example, the
connection component can be channeled 1nto the production
line for the joint housing for this purpose. Further, the
jommng according to one embodiment of the mmvention 1s
relatively impervious to manufacturing tolerances in the
mating member (connection component and blank). Further,
degrees of freedom 1n shaping and diverse material combi-
nations are made possible. In this regard, the blank and the
connection component can be formed of different materials
and particularly of different metal materials (for example,
aluminum material and a steel material). The joining accord-
ing to the mvention has no disadvantageous eflect on the
joint functions of the joint device.

Accordingly, with the method according to the imnvention
a component composite can be produced, or a component
composite 1s produced, which has at least one connection
component with at least one joint receptacle formed as an
orifice and a joint housing, particularly a ball joint housing,
which 1s fastened i1n this joint receptacle. An undercut
positive-engagement joining connection which 1s generated
through forming by transverse extrusion and/or upsetting 1s
formed between the joint housing and the connection com-
ponent preferably i such a way that the joint housing
overlaps the orifice rims of the joint receptacle 1 a trans-
verse direction or radial direction on both sides of the
connection component, particularly in a circumierential
manner, so that a positive-engagement and irictional-en-
gagement connection 1s formed in longitudinal direction or
axial direction as well as in transverse direction or radial
direction. This component composite 1s preferably a chassis
component which 1s the subject matter of the further inde-
pendent patent claim.

It 1s preferably provided that the blank has a circumfier-
ential annular collar which, on the one hand, can serve as a

stop when the blank 1s 1nserted into the joint receptacle of

the connection component and, on the other hand, can serve
to transmit shaping force, 1.e., deforming forces, into the
blank during the cold extrusion. Accordingly, the annular
collar has multiple functions. Further, 1t 1s preferably pro-
vided that this annular collar 1s not deformed during the cold
extrusion, by which 1s meant that, at most, 1t 1s only
deformed insignificantly. This undeformed annular collar
can further function as (first) positive-engagement element
which, on one side of the connection component, overlaps
the orifice rim of the joint receptacle on that side circum-
terentially (1.e., along the entire circumierence) in transverse
direction or radial direction. During cold extrusion, a further
(second) positive-engagement element which circumieren-
tially overlaps the other orifice rim in transverse direction or
radial direction can be generated on the other side of the
connection component by transverse extrusion and/or upset-
ting. Accordingly, the joint housing produced preferably has
two positive-engagement elements which circumierentially
overlap the opposite orifice rims of the joint receptacle. In a
preferred manner, a smaller overlapping of the orifice rim 1s
generated 1n transverse direction or radial direction with the
(second) positive-engagement element formed by transverse
extrusion and/or upsetting and which overlaps the other
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orifice rim than with the undeformed circumierential annular
collar (first positive-engagement element), so that the two
positive-engagement elements which overlap the opposite
orifice rims of the joint receptacle overlap the orifice rims
differently 1n transverse direction or radial direction and to
this extent are constructed asymmetrically with respect to
one another.

The chassis component according to one embodiment of
the invention for a motor vehicle comprises a structural
component part that has at least one joint receptacle formed
as orifice, €.g., as passage, and a joint housing, particularly
a ball joint housing, for a joint device, particularly a ball
joint device, which joint housing is mnserted into this joint
receptacle and fastened to the structural component part. An
undercut positive-engagement joining connection generated
through application of the method according to the invention
by transverse extrusion and/or upsetting 1s formed between
the joint housing and the structural component part such that
the joint housing has positive-engagement elements which
circumierentially overlap the orifice rims of the joint recep-
tacle on both sides of the structural component part. There
1s a fixed, non-detachable positive-engagement and {fric-
tional-engagement connection between the joint housing
and structural component part 1 longitudinal direction or
axial direction and 1n transverse direction or radial direction,
and the structural component part functions as connection
component for the joint housing.

It 1s preferably provided that the positive-engagement
clements of the joint housing which overlap the orifice rims
of the joint receptacle have different overlaps of the orifice
rims 1n transverse direction or radial direction in a manner
analogous to the descriptions above.

The chassis component according to one embodiment of
the mnvention can also have at least one joint device, par-
ticularly a ball joint device, which i1s formed by the joint
housing fastened to the structural component part and a joint
stud, particularly a ball joint stud, received therein, and can
possibly also have further individual parts (e.g., a joint shell
or bearing shell, a bellows seal, etc.). Accordingly, the
chassis component has at least one installed joint device.

Other objects and features of the present invention will
become apparent from the following detailed description
considered in conjunction with the accompanying drawings.
It 1s to be understood, however, that the drawings are
designed solely for purposes of illustration and not as a

definition of the limits of the invention, for which reference
should be made to the appended claims. It should be further
understood that the drawings are not necessarily drawn to
scale and that, unless otherwise indicated, they are merely
intended to conceptually illustrate the structures and proce-
dures described herein.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

In the drawings:

The mvention will be described more fully 1in the follow-
ing with reference to the drawings by way of example and
without limiting generality. The features which are shown in
the drawings and/or described in the following can further
develop the invention also 1solated from specific combina-
tions of features.

FIG. 1 1s a perspective view ol a chassis component;

FIG. 2 1llustrates the production of the chassis component
shown 1n FIG. 1 1in a number of schematic sectional views:
and
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FIG. 3 shows a perspective view of another chassis
component.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

The chassis component 1 shown in FIG. 1 1s a flange joint
which has a structural component part 2 formed as flange
with a plurality of holes 21 and a ball jomnt housing 4
tastened thereto. There 1s an undercut positive-engagement
joimng connection between the ball joint housing 4 and the
structural component part 2 functioning as connection com-
ponent. The production of the undercut positive-engagement
jo1mng connection will be explained 1n the following refer-
ring to FIG. 2.

FIG. 2a shows a rotationally symmetrical blank 40 for
producing the ball joint housing 4. The blank 40 has a
longitudinal axis L corresponding to the longitudinal direc-
tion. The transverse direction or radial direction extending,
perpendicular to this longitudinal axis L 1s designated by R.
The ball joint housing 4 to be produced has the same axes
and directions. The blind hole-shaped blank 40 has an 1nitial
shape suitable for the subsequent cold extrusion process and
1s formed with a circumierential annular collar 42 at 1ts outer
circumierential surface. The structural component part 2 has
a joint receptacle 22 formed as a shape-corresponding
passage, the blank 40 being 1nserted into this joint receptacle
22 until the circumierential annular collar 42 encounters and
rests against the structural component part 2 1n axial direc-
tion L as 1s shown 1n FIG. 2b. A bevel 41 at the blank 40 and
an annular gap S (which can have a radial gap dimension of
up to a few tenths of a millimeter, for example) are condu-
cive to a simple, tilt-free insertion of the blank 40 or
positioning of the structural component part 2.

The inserted blank 40 1s subsequently formed 1nto the ball
joint housing 4 by cold extrusion comprising one or more
steps. During the cold extrusion process, as 1s shown 1n FIG.
2d, an undercut positive-engagement joiming connection 1s
generated between the produced ball joint housing 4 and the
structural component part 2 by transverse extrusion and/or
upsetting. In this regard, the annular collar 42 also serves to
transmit deforming forces as 1s indicated by arrows F 1 FIG.
2c. The annular collar 42 stays substantially undeformed
during the cold extrusion and later serves as positive-
engagement element which circumiferentially overlaps the
orifice rim of the joint receptacle 22 1n transverse direction
or radial direction R on one side (the lower side 1n the
drawing). During the cold extrusion, as a result of the
transmitted forces F a positive-engagement element 43
which circumierentially overlaps the orifice rim of the joint
receptacle 22 1n transverse direction or radial direction R 1s
also generated on the other side (the upper side in the
drawing) by a transverse extrusion and/or upsetting process.
During cold extrusion, the other (upper) orifice rim 1s
molded over, so to speak, 1n transverse direction or radial
direction R, but a smaller overlapping of the orifice rims 1s
generated with respect to the annular collar 42; however, this
smaller overlapping 1s sutlicient for the positive engagement
function.

Finally, the produced ball joint housing 4 has two posi-
tive-engagement elements 42 and 43, which circumieren-
tially overlap the orifice rims of the joint receptacle 22 on
both sides of the structural component part 2 such that a
positive-engagement and Irictional-engagement connection
1s formed (see FIG. 2d) in longitudinal direction L and 1n
transverse direction R. The two positive-engagement ele-
ments 42 and 43 are spaced apart in axial direction L
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corresponding to the thickness of the structural component
part 2 at the joint receptacle 22 and have different extensions
in transverse direction or radial direction R so that the
opposite orifice rims of the joint receptacle 22 are over-
lapped differently. With respect to their radial extensions, the
two positive-engagement elements 42 and 43 of the ball
joint housing 4 are formed asymmetrically with respect to
one another.

The ball joint housing 4 produced by cold extrusion that
substantially has a final geometry i1s already fixedly con-
nected to the structural component part 2 during 1ts produc-
tion. The joining connection 1s weight-neutral, able to with-
stand extreme stress, stable and resistant to corrosion.
Further, this joining connection can be produced economi-
cally. The connection 1s carried out neither by a simple press
fit nor by a positive engagement generated by bending or
flanging, but rather by an undercut positive engagement
generated according to the invention already during the
fabrication of the ball joint housing 4 by transverse extru-
s10n, by upsetting, or by transverse extrusion and upsetting.

The ball joint housing 4 and the structural component part
2 can be formed of different materials (for example, steel and
aluminum). The ball joint housing 4 shown 1n FIG. 1 and
FIG. 2 1s a substantially rotationally symmetrical hollow
body that 1s open at both axial ends and has a substantially
finmshed inner geometry and outer geometry. After insertion
of the ball stud, the ball joint housing 4 can be closed 1n a
known manner, e.g., by molding on an inwardly directed
collar and/or by fitting a cover. As shown in the drawing, the
ball stud 1s inserted from the bottom and projects out at the
top).

The chassis component 1 shown 1 FIG. 3 1s a cross-
member having a structural component part 2 formed as
support arm and a joint device 3 fastened to the structural
component part 2. The joint device 3 1n the depicted example
1s a ball joint device. The joint device 3 comprises a joint
housing or ball joint housing 4 and a joint stud or ball joint
stud 5 mounted therein. The joint housing 4 1s connected to
the support arm or structural component part 2 1n a manner
that has already been described.

Thus, while there have shown and described and pointed
out fundamental novel features of the invention as applied to
a preferred embodiment thereot, 1t will be understood that
various omissions and substitutions and changes in the form
and details of the devices 1llustrated, and 1n their operation,
may be made by those skilled in the art without departing
from the spirit of the invention. For example, 1t 1s expressly
intended that all combinations of those elements and/or
method steps which perform substantially the same function
in substantially the same way to achieve the same results are
within the scope of the invention. Moreover, it should be
recognized that structures and/or elements and/or method
steps shown and/or described 1n connection with any dis-
closed form or embodiment of the invention may be incor-
porated 1n any other disclosed or described or suggested
form or embodiment as a general matter of design choice. It
1s the intention, therefore, to be limited only as indicated by
the scope of the claims appended hereto.

What 1s claimed 1s:

1. A method for producing a joining connection between
a joint housing and at least one connection component
comprising;

providing a blank for the fabrication of the joint housing;

providing the connection component having a joint recep-

tacle formed as an orifice:

inserting the blank into the joint receptacle of the con-

nection component; and
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producing the joint housing directly between the blank
and the joint receptacle of the connection component
by cold extrusion of the inserted blank, and

generating an undercut positive-engagement joining con-
nection between the joint housing and both axial ends
of the joint receptacle of the connection component
simultaneously during the cold extrusion process
through transverse extrusion and/or upsetting,

wherein the blank has a circumiferential annular collar
configured as a preexisting stop against which the
connection component rests prior to the cold extrusion
when 1serting the blank into the joint receptacle of the
connection component and to transmit force during the
cold extrusion.

2. The method according to claim 1, wherein the cold
extrusion process 1s carried out 1n one step.

3. The method according to claim 1, wherein the circum-
ferential annular collar 1s at most mimimally deformed
during the cold extrusion and functions as positive-engage-
ment element which, on one side of the connection compo-
nent, overlaps an orifice rim of the joint receptacle, and
wherein a further positive-engagement element that circum-
terentially overlaps the other orifice rim on the other side of
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the connection component 1s generated during cold extru-
sion by the transverse extrusion and/or upsetting.

4. The method according to claim 3, wherein a smaller
overlapping of the orifice rim 1s generated with the positive-
engagement element that overlaps the other orifice rim than
with the circumierential annular collar.

5. The method according to claim 1, wherein a hollow
body that 1s open at both of 1ts ends 1s generated during the
cold extrusion.

6. The method according to claim 1, wherein the blank
and the connection component are formed from different
materials.

7. The method according to claim 1, wherein the joint
housing 1s a ball joint housing.

8. The method according to claim 1, wherein the circum-
ferential annular collar 1s at most minimally deformed
during the cold extrusion.

9. The method according to claim 1, wherein the blank 1s
deformed on a side of the connection component opposite

the circumierential annular collar during the cold extrusion
to axially retain the connection component.

G ex x = e



	Front Page
	Drawings
	Specification
	Claims

